Age-related reduction in pituitary corticotropin-releasing hormone receptors in two rat strains.
Open field behavior and age-related changes in anterior pituitary corticotropin-releasing hormone (CRH) receptors, as well as plasma ACTH levels, were measured in two inbred rat strains. The strains utilized were Wistar Kyoto (WKY) and Brown-Norway (BN), the former characterized by shorter life-span and hyper-reactivity to stressors as compared to the latter. Behaviorally, WKY rats showed hyper-responsivity to a novel environment as indicated by their delay in entering the open field, increased grooming, reduced rearing, and reduced locomotion. These strain-dependent behavioral differences were not affected by aging. The binding capacity of CRH receptors was similar in both strains and Bmax values were decreased (25-27%) with aging, with no changes in Kd values. In contrast, plasma ACTH levels were 67% higher in WKY than in BN rats but did not change with aging. Thus, despite pituitary CRH receptor down regulation, plasma ACTH levels following decapitation were sustained during aging. This suggests the presence of some compensatory factors in the hypothalamic-pituitary axis regulation which sustain ACTH response during aging. Furthermore, the findings indicate that higher plasma ACTH levels and hyper-reactivity to a novel environment are inversely correlated with longevity in the rat.